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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 33-64 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 33, 50, 52, 55, 57, 60 and 63 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent Number 7,1 84,703 (Naden et al.) in view of U.S. 
Patent Number 7,085,314 (Zhu et al.) and further in view of U.S. Patent Application 
Publication 2003/0182617 (Kanoaka et al.). 

4. Regarding claims 33, 50, 52, 55, 57, 60 and 63, Naden teaches a wireless relay 
based network, comprising: a first node [Figure 4, # 2, source]; at least one relay 
station [Figure 4, #s 12, 14 and 16, Relays 1, 2 and 3]; and a second node [Figure 4, 
# 4, destination]; wherein said first node communicates with said second node via said 
at least one relay station [Column 2, lines 44-46], wherein each relay station is 
operative to: receive a digital communication from said first node [Column 2, lines 36- 
42]; and Zhu teaches a method and apparatus for reducing signal degradation in a 
received signal [Title], whereby a method of modifying the values of a plurality of digital 
filter coefficients for use by a digital filter which is a component of a relay station, the 
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relay station successively receiving a first signal, modifying the first signal using the 
digital filter to form a second signal, and transmitting the second signal with 
amplification [Column 2, lines 36-42]. But neither Naden nor Zhu explicitly teach that 
each reliability value indicates how likely the corresponding symbol is a binary one or a 
binary zero. Kanoaka teaches a data processing apparatus using iterative coding 
[Title], whereby decoder that corresponds to the turbo encoder of the writing system 
performs a posteriori probability decoding (APP). Specifically, a log likelihood ratio 
L n (u*) expressed by an a posteriori probability concerning data bits (a probability of uk 
being 1 , and a probability of uk being 0) and a log likelihood radio L n (p*) expressed by 
an a posteriori probability concerning parity bits (a probability of pk being 1 , and a 
probability of pk being 0) are calculated based on the prior information L(uk) that is the 
likelihood information about the data bits and the prior information L(pk) that is the 
likelihood information about the parity bits, respectively [Pages 4 and 5, paragraph 
0077]. Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to incorporate the decoding method of Kanoaka into 
the combined system of Naden and Zhu in order to calculate the likelihood of the 
original data.. 

5. Regarding claim 50, Naden further teaches that when one relay station transmits 
multiple digital communications at different times then said second node combines the 
transmitted digital communications [Figure 2, column 11, lines 5-20]. 

6. Regarding claim 57, Naden further teaches that the relay station is used in a 
wireless multi-hop network [Column 2, lines 28-32]. 



Application/Control Number: 10/596,619 Page 4 

Art Unit: 2617 

7. Claims 34, 36, 37, 53, 54, 61 and 62 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Naden et al., Zhu et al, Kanoaka and further in view of U.S. 
Patent Number 7,236,591 (Sim). 

8. Regarding claims 34, 54 and 62 Naden, Zhu and Kanoaka teach the limitations 
of claims 33, 52 and 60 above. But Naden and Zhu fail to teach is the use of a 
maximum a posteriori (MAP) filter that computes reliability values for code symbols 
based on a code structure of the received digital communication. Sim teaches a method 
for performing turbo decoding in mobile communication systems whereby in order that 
the input code words iteratively pass through two convolutional decoders, the two 
convolutional decoders should have output values corresponding to soft decision values 
having a probability rate of "0" or "1 ," not hard decision values such as "0" or "1 ." To 
obtain such soft decision values, a Maximum a Posteriori (MAP) decoding method is 
used, in which a posteriori probability value of a data bit is calculated and the data bit is 
decoded to obtain the maximum posteriori probability value [Column 1, lines 32-40]. 
Therefore, it would have been obvious to a person of ordinary skill in the art at the time 
the invention was made to incorporate the method of Sim into the combined system of 
Naden, Zhu and Kanoaka in order to measure the likelihood that the received bit a soft 
bit, i.e. a 0 or 1 . 

9. Regarding claim 36, Naden, Zhu and Kanoaka teach the limitations of claim 33, 
above. But Naden and Zhu fail to teach that each relay station performs the computing 
operation using a soft output channel decoder that computes reliability values for 
information symbols based on a code structure of the received digital communication. 
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Sim teaches that in order to obtain soft decision values, a Maximum a Posteriori (MAP) 
decoding method has been suggested, in which a posteriori probability value of a data 
bit is calculated and the data bit is decoded [Column 1, lines 36-38]. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention 
was made to incorporate the method of Sim into the combined system of Naden and 
Zhu and Kanoaka in order to obtain the maximum posteriori probability value. 

10. Regarding claims 37, 53 and 61, Naden, Zhu and Kanoaka teach the limitations 
of claim 36, 52 and 60 above. But Naden and Zhu fail to teach a soft output channel 
decoder employs: a maximum a posteriori (MAP) algorithm; a soft output Viterbi 
algorithm (SOVA); a Log-MAP algorithm; or, a Max-LOG-MAP algorithm. Sim teaches 
that the primary decoding and the secondary decoding are iterated for a certain number 
of times using a Maximum a Posteriori (MAP) algorithm, so as to reduce the receiving 
error rate [Column 3, lines 24-27]. Therefore, it would have been obvious to a person 
of ordinary skill in the art at the time the invention was made to incorporate the method 
of Sim into the combined system of Naden, Zhu and Kanoaka in order to obtain the 
logarithm of the ratio of the a posteriori probability of each bit. 

1 1 . Regarding claim 35, Naden further teaches that each MAP filter also filters the 
received digital communication and redistributes noise to unreliable parts in the 
transmitted digital communication [Column 3, lines 21-26; Naden discloses that the 
relay equipment selects from the plurality of signals they receive from source 
equipments those which are of the highest quality in terms of (SINR), (CINR) or 
RSS to relay to destination equipments thereby minimizing noise amplification]. 
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12. Claims 38-43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Naden et al., Zhu et al. and Kanoaka and further in view of U.S. Patent Number 
5,115,224 (Kostusiak et al.). 

1 3. Regarding claims 38-43, Naden, Zhu and Kanoaka teach the limitations of claim 
33, above. But Naden and Zhu fail to teach that the computed reliability values are 
embedded in the transmitted digital communication. Kostusiak teaches a personal 
security system network whereby each receiving transceiver will transmit a relay signal, 
which combines (i.e. embeds) the emergency signal with additional received-signal- 
strength indication (RSSI) information [Column 3, lines 37-39]. Therefore, it would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to incorporate the method of Kostusiak into the combined system of Naden, Zhu 
and Kanoaka in order to ascertain how far the transmitting unit is from the receiving unit. 

14. Claims 44-49, 58 and 59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Naden, Zhu, Kanoaka and further in view of the Applicant's admitted 
prior art. 

15. Regarding claims 44-49, Naden, Zhu and Kanoaka teach the limitations of claim 
33, above. But Naden and Zhu fail to teach that first node is: a base station; a mobile 
station; or, a relay station; second node is: a base station; a mobile station; or, a relay 
station; each relay station is: a base station; a mobile station; or, a stand alone relay 
station; that the received digital communication is: an uplink received digital 
communication; a downlink received digital communication; a base station peer-to-peer 
received digital communication; or, a mobile station peer-to-peer received digital 
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communication, and that the transmitted digital communication is: an uplink transmitted 
digital communication; a downlink transmitted digital communication; a base station 
peer-to-peer transmitted digital communication; or, a mobile station peer-to-peer 
transmitted digital communication. Applicant's admitted prior art discloses that relay 
based networks include one station (node A) that transmits information in coded and 
modulated digital communications to another station (node B) via one or more relay 
stations (RSs). The relay station can be part of a base station (BS), a mobile station 
(MS) or a stand-alone relay station. The nodes A and B can be a BS, a MS and/or a 
relay station. And, the digital communications could be either uplink communications 
(link from MS to BS), downlink communications (link from BS to MS), MS to MS 
communications or BS to BS communications [Page 1, paragraph 0004]. and in regard 
to claim 49, the Applicant's admitted prior art teaches that when multiple relay stations 
each transmit the digital communication then said second node combines the 
transmitted digital communications [Figure 5; #s 506 (a) and (b) and 504, pages 1 &2, 
paragraph 0009]. In addition, and in regard to claim 58, the Applicant's admitted prior 
art teaches that the second link generally has a larger bandwidth and uses a different 
air interface protocol than the first link [Page 1, paragraph 0008]. Therefore, it would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to have the relay based networks include one station that communicates with 
another via a relay that may be a mobile, a base station or an stand-alone repeater, and 
to have the receiving node combine multiple relay signals. And that the bandwidth 
allotted between the relay and the destination node is greater than the bandwidth 
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between the transmitting node and the relay in order to accommodate any additional 
information that may be required by the receiving node. 

16. Claims 56 and 64 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Naden, Zhu and Kanoaka and further in view of U.S. Patent Number 7,130,601 
(Khorram). 

17. Regarding claims 56 and 64, Naden, Zhu and Kanoaka teach the limitations of 
claims 33, 52 and 60 above. But Naden and Zhu fail to teach that the computed 
reliability values are implicitly embedded in the coded/modulated digital communication 
transmitted to the second node. Khorram discloses a method for determining received 
signal strength in a direct conversion receiver whereby the RSSI value (reliability value) 
includes the amplitude modulation [Figures 4-7, Column 6, 63-65]. Therefore, it would 
have been obvious to a person of ordinary skill in the art at the time the invention was 
made to incorporate the method of Khorram into the combined system of Naden, Zhu 
and Kanoaka in order to transmit a more robust signal to the receiving node. 

Allowable Subject Matter 

18. Claim 51 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

20. Claim 65 is allowed. 

21 . The prior art made of record and relied upon by the Examiner in the prosecution 
of this Application fails to teach or even suggest "when one relay station knows a 
channel response of a link between that relay station and said second node then that 
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relay station is able to construct a transmitted digital communication which is coherently 
combined at said second node with a similar transmitted digital communication received 
from another relay station" which is recited in claims 51 and 65. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U,S, Patent Number 5,307,374 (Baier) teaches a digital receiver 
with reduced memory requirement for Viterbi equalization.. 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ISAAK R. JAMA whose telephone number is (571)270- 
5887. The examiner can normally be reached on Monday-Thursday; 4-10. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lester G. Kincaid can be reached on (571) 272-7922. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/LESTER KINCAID/ 

Supervisory Patent Examiner, Art Unit 2617 



